Bovine herpesvirus 1 can efficiently infect the human (SH-SY5Y) but not the mouse neuroblastoma cell line (Neuro-2A).
Bovine herpesvirus 1 (BoHV-1) is a significant bovine pathogen that establishes a life-long latent infection in sensory neurons. Previous attempts to develop immortalized bovine neuronal cells were unsuccessful. Consequently, our understanding of the BoHV-1 latency-reactivation cycle has relied on studying complex virus-host interactions in calves. In this study, we tested whether BoHV-1 can infect human (SH-SY5Y) or mouse (Neuro-2A) neuroblastoma cells. We provide new evidence that BoHV-1 efficiently infects SH-SY5Y cells and yields virus titers approximately 100 fold less than bovine kidney cells. Conversely, virus titers from productively infected Neuro-2A cells were approximately 10,000 fold less than bovine kidney cells. Using a β-Gal expressing virus (gC-Blue), we demonstrate that infection of Neuro-2A cells (actively dividing or differentiated) does not result in efficient virus spread, unlike bovine kidney or SH-SY5Y cells. Additional studies demonstrated that lytic cycle viral gene expression (bICP4 and gE) was readily detected in SH-SY5Y cells: conversely bICP4 was not readily detected in productively infected Neuro-2A cells. Finally, infection of SH-SY5Y and bovine kidney cells, but not Neuro-2A cells, led to rapid activation of the Akt protein kinase. These studies suggest that the Neuro-2A cell line may be a novel cell culture model to identify factors that regulate BoHV-1 productive infection in neuronal cells.